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(54) Clearcoat compositions containing imino-functlonal melamines 

(57) The present invention is directed to one-conripo- 
nent coating compositions containing partially butylated 
or partially methylated, imino functional melamine 
crosslinking agents in combination with one or more 
blocked isocyanate crosslinking agents, a process for 
coating a substrate with the composition and a coated 
substrate, having the coating thereon. The cured coat- 
ings demonstrate excellent humidity 
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BACKGRQUNn QF THF lfJVPMTin|^ 

sitions include all componems in one rS e and^art^^^^^^^^ 'socyanate crosslinkers. One-component compo- 
formed as follows. ® """^ '^^"^ '° '^^^^''"'^ "PO" heating. Melamine crosslinking agents are 

hydro~::sri:^^ 

vehicles utilizedlncoaJgrmposHir^S^^^^^^^ 

groups With an alcohol to block tSem and en anc the^Zat s^^^^^^^ " °' 

or n-butanol is used in the addition reaction DuZ tSl.? ?^ ^ "•^^"'"^'^^''^"^'^^"'^'^asmeth^ 
condense. The degree of selfCdenLTrorde^^^^^^^^^ T'""''' "^^ »° self- 

tionoftheresin.Themoleculaw4ht^^^^^^ 
influence the resin viscosity. ^ ^"^ °' ^"'^ fo^aWehyde content will directly 

cyan^crsirc";:^^^ 

reaction of the cros linLL p3 u^^^^^^^^^ U ize blocked isocyanate crosslinkers to prevent 

temperature typically ranges fron^^l ssilo 1 55^C 1^ '° temperature. The deblocWng 

reactive functionality -NCO- is react^l wJh a blocto^o . ? *° ^'"^ 's°«=yanate 

isocyanate crosslinkers, due to theS cl temDerl^^^^^ 'I'" ™ ''''' 
Viscosity Of thefilmdecreasesahetemp^t^^^^^^^ riuZi '"^ ' '''' 

Unexpected results are achieved wifh S^^^^^ 
sition containing a partially alkylated imino f!.Sn?, ^ f " '^"^'^^ '° ^ component coating compo- 

blockedisocyanatecrosslinVnnrr/Z":":!^^^^^^^^ ^^°^^'"^i"9 ^S^nt in combination with at least one 

having improved solids content and rheology^^ranS^^^^^ ' '^^'"P"^'^" 

improved humidity re^stance and gocS^resLC^^^^^ 

SUIVilVIARY QF THE INVFMTinM 

tionallXireao^^^^^ 
;o.c^..substratewiththeLposi^^^^ 

coatinrco~^^^^^ 

the film, to produce a cured Irg^the suS^^ °" ^"''^^l"^""/ curir^g 

clear^ottrr - -«ng composi«on, and particularly useful as a 

coatings containing parti^ly alkySmell^^^^^^^^^ '* k"™'" ^^at 

posite coating refers to a multiTayercoa^^naTDDliSrf f I ''""'"^"^ ^ "^"'"^ P'"^ ^'^^^ ^om- 

least one pigmented coating i suS e a^ a^^^^^^^^^^ T f ^^'^'^'^ ^"^^^^ ^^^^^ «t 

applied over the pigmented coating lavS tS coatinfrnl^n^l substantially transparent coating (i.e. clearcoat) is 
tairlingcomposition^hatwhe?c;^der^^^^^^^^^^ 

improved solids content and rheology coTo S^^^^ "'^''"9 ^as 
or elimination of sag. ^"""^ demonstrates improved appearance due to decrease 
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DETAILED DESCRIPTION OF THE INVENTION . / . 

The present invention is.a one component coating composition comprising a film forming polymer including thereon 
at least one reactive functionality, a partially alkylated imino functional melamine crosslinking agent and at least one 

5 blocked isocyanate crosslinker. 

The film forming polymer utilized in the present invention is selected from the group consisting of acrylic polymer, 
polyurethane polymer, polyester polymer, polyamide polymer and mixtures thereof. Preferably the polymer is an acrylic 
polymer. The reactive functionality on the film forming polymer is selected from the group consisting of hydroxyl func- 
tionality, amine functionality, epoxy functionality, carboxytic acid functionality and anhydride functionality. The preferred 

10 functionality is a hydroxyl functionality. 

Most preferred are partially butylated melamine resins sold by Monsanto. St. Louis, MO, under the trademark Res- 
imene® 5503 and Resimene® 9539. Also preferred is a partially methylated melamine resin sold by Monsanto under 
the trademark Resimene® 2608. 

Suitable isocyanate crosslinkers include blocked isocyanurates of an aliphatic diisocyanate. Particularly preferred 

75 are crosslinkers selected from the group consisting of blocked isocyianurates of isophorone diisocyanate, blocked iso- 
cyanurates of hexamethylene diisocyanate and derivatives thereof, biurets of blocked isocyanurates of isophorone diiso- 
cyanate and biurets of blocked isocyanurates of hexamethylene diisocyanate and mixtures thereof. The crosslinkers of 
the present invention are formed by reacting sufficient quantities of organic polyisocyanates, with sufficient quantities 
of blocking agent, at a sufficient temperature, for a sufficient amount of time, under reaction conditions conventional in 

20 the art. such that no free isocyanate groups are present when the reaction has run its course. 

The isocyanate crosslinker(s) utilized in the present invention have two or more functional groups (i.e. reactive 
crosslinker functionalities) thereon that react with the functional groups on the polymer molecule. Generally, the blocked 
crosslinkers are available commercially The blocked isocyanurate of isophorone diisocyanate is available as Desmodur 
BL4165, from Miles Corporation of Pittsburgh. Pennsylvania. The blocked isocyanurate of hexamethylene diisocyanate 

25 is also available from Miles Corporation, as Desmodur BL3175. 

The present invention preferably includes a mixture of the melamine crosslinker and the blocked isocyanate 
crosslinker or mixture of blocked isocyanate crosslinkers in a ratio of isocyanate to melamine crosslinker of 90:10 to 
65:35. The melamine crosslinker is present in the coating composition in an amount between 10 and 25 percent by 
weight, based on total coating composition weight. The isocyanate crosslinker is present in an amount between 20 and 

30 35 percent by weight, based on total coating composition weight. 

The composition of the present invention may further comprise any additional ingredient which imparts any desired 
characteristic to the composition, or to the process, or to the cured coating made therefrom. Such additional ingredients 
comprise pigments, rheology control agents, leveling agents, catalysts, cure inhibiting agents, anti-yellowing agents, 
ultraviolet absorbers, free radical scavengers, and anti-cratering agents. 

35 To form the coating, the crosslinkers are combined with the polymer and a liquid carrier in which the crosslinkers 
and polymer dissolve and/or disperse. The resulting mixture must be stored at a temperature below the deblocking 
temperature so that the crosslinker cannot react with the polymer. The deblocking temperature typically ranges from 
1 35°C to 1 55'*C. At this temperature, the blocking agent volatilizes, and the isocyanate is free to react with the polymer. 
The one component mixture can be sprayed onto a substrate so that a film of the composition is formed on the substrate. 

40 The film of the mixture on the substrate is thereafter heated in an oven so that the crosslinker and polymer react to 
produce a crosslinked polymer network (i.e. cured coating). In the preferred embodiment, the coated substrate is heated 
to a temperature of between 1 40^0 and 1 55°0, the cure temperature of the blocked isocyanate crosslinker. The presence 
of the melamine crosslinker provides crosslinking at lower temperature, before the unblocking temperature of the isocy- 
anate crosslinker is reached. This initial crosslinking provided by the melamine crosslinker helps to improve intercoat 

45 adhesion and consequently prevents sag of the coating on the substrate. Sag often occurs when only blocked isocyanate 
crosslinkers are used, due to the decrease in viscosity of the coating before the substrate reaches the higher cure 
temperature of the blocked isocyanate. Sag is the downward movement of a paint film between the times of application 
and setting, resulting in an uneven coating having a thick lower edge. The isocyanate crosslinker provides increased 
crosslinking density which results in improved appearance of the coating, as the basecoat does not penetrate the clear 

50 coat, a phenomenon known as strike in. Further, the use of the blocked isocyanate improves resistance of the cured 
coating to environmental etch. The mixture of partially alkylated imino-functional melamine crosslinkers together with 
the blocked isocyanate crosslinker provides unexpected results in that the coatings demonstrate very good humidity 
resistance usually not attainable with the use of methylated or butylated imino-functional melamine crosslinkers alone. 
The invention is further illustrated by the following non-limiting examples. In these examples, coatings were prepared 

55 from the polymers and compositions of the present invention and subjected to test procedures to determine and illustrate 
the susceptibility of the coating to humidity and environmental etching. 
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_EXAMPLg5^ 
Example 1 

5 Coating Composition Containing Methylated Polymeric Melamine Crosslinker (Control) 



Ingredient 


Amount Wt % * 


Acrylic Resin 


51.75 


Blocked Isocyanate Mixture 1 


25.40 


Methvlatsd Mpiamina Prrt<^e^l■•-lL-A.. 


13.26 


Adipic Dihydrazlde 


0,62 


Fumed Silica Grind 


3.86 


Ultraviolet Absorber 


3,00 


Hindered Amine Light Stabilizer 


1.50 


Plasticizer 


0.20 


Silicone Mixture 


0.005 


Polybutyl acryiate 


0.25 


Tin Catalyst 


0.20 


Total 


100.00 



' wt % is based on total coating composition solids 
weight. 



1 Cymel 327, a methylated melamine crosslinker sold 
by Monsanto of St. Louis, Missouri 63167. 

2 Mixture of blocked isophorone diisocyanate and 
blocked hexamethylene diisocyanate, sold as XP-7058 
from Miles Corporation of Pittsburgh, Pennsylvania 



Example 2 

40 

Coasng Oomp<»i,on Containing Mjihylaied Melamine and Isocwte Cosslinke,^ 

e«ceS~?HMr,T:sss:^^^^^^^ 

45 amount. ^'^'^'"®'^'^'"^<=^°sslinkerwas substituted for the C 

Example 3 

Coating Composition Containing Butylated Melamine and Blocked Isocyanate Crosslinkers 

the same amount. crosslinker Resimene® BM-9539, was substituted for the Cymel® 327. In 

55 
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Coating Composition Containing Butylated Melamine and Blocked Isocyanate Crossiinkers 

Coating compositions were prepared as set forth in Example 1 . where the ingredients and amounts were identical, 
except that a butylated polymeric melamine crosslinker Resimene® BM-5503, was substituted for the Cymel® 327, in 
the same amount 

Test Results for Coating Compositions 

All clearcoat compositions prepared according to Examples 1-4 were applied over the same formulation of black 
basecoat. 

Table 1 



Humidity Resistance QCT for 1 6 Hours at 1 40°F using Cleveland Condensing Cabinet 


Coating 


Physical Defects 


1 


Significant Whitening and Blistering 


2 


Some Whitening and Blistering 


3 


Minimal Whitening and Blistering 


4 


Minimal Whitening and Blistering 



Table 2 



Comparative Data for Ex. 1-4 


Coating 


Viscosity* 


Gravelometer 


Tukon Hardness 


Solvent Resistance** 


1 


40.2 


7 


12.0 


pass 


2 


39.6 


6+ 


9.4 


pass 


3 


40.6 


7 


11.6 


pass 


4 


38.8 


6+ 


10.6 


pass 



"Viscosity is measured with a #4F at 72^ F 

"Solvent Resistance 200 Double Rubs with Methyl Ethyl Ketone 



Etch Gradient Test 



Test 1 is conducted by application of KCI to coated panels, followed by heating and then rinsing with water. Test 2 
is conducted by application of H2SO4 to coated panels, followed by heating and rinsing with water. Lower values corre- 
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spond to less etch and better appearance. The results of the etch Gradient Tests are set forth in Table 3. 



Table 3 
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Results of Etch Gradient Tests 


Coating 


Testi 


Test 2 


Final 


1 


112 


133 


126 


2 


108 


141 


129 


3 


110 


140 


130 


4 


113 


140 


130 



15 . '■ " 

Claims 

1. A coating composition comprising 

20 i) a film forming polymer including at least one reactive functionality, 

ii) a partially alkylated imino-functional melamlne crosslinker selected from the group consisting of butylated 
and methylated imino-functional melamine crossllnkers and 

iii) at least one blocked isocyanate crosslinking agent. 

25 wherein the coating composition demonstrates good humidity resistance. 

2. The coating composition of claim 1 , wherein the isocyanate crosslinking agent is selected from the group consisting 
of blocked trifunctlonal aliphatic isocyanu rates, blocked isocyanurates of aliphatic dlisocyanates, biurets of these 
isocyanates and mixtures thereof. 

30 

3. The coating composition of claim 1, wherein the isocyanate crosslinker is selected from the group consisting of 
blocked isocyanurates of isophorone diisocyanate, blocked isocyanurates of hexamethyfene diisocyanate and deriv- 
atives thereof, biurets of blocked isocyanurates of isophorone diisocyanate and biurets of blocked isocyanurates of 
hexamethylene diisocyanate and mixtures thereof. 

35 

4. The coating composition of claim 1 . wherein the film forming polymer is at least one polymer selected from the group 
consisting of acrylic polymer, polyurethane polymer, polyester polymer, poiyamide polymer and mixtures thereof. 

5. The coating composition of claim 1 , wherein the reactive polymer functionality is selected from the group consisting 
40 of hydroxyl functionality, amine functionality, epoxy functionality, carboxylic acid functionality and anhydride func- 
tionality. 

6. The coating composition of claim 1 , wherein the film forming polymer is an acrylic polymer. 

45 7, The coating composition of claim 1 . wherein the coating is the clearcoat of a color-plus-clear composite coating. 

8. The coating composition of claim 1 , wherein the melamine resin is present in an amount between 10.0% and 25.0% 
by weight, and the isocyanate crosslinking agent is utilized in an amount between 15.0% and 35.0% % by weight, 
based on total coating composition weight. 

so 

9. A process for coating a substrate, the process comprising: 

A. applying a one component composition to a substrate to form a film on the substrate, the composition includ- 
ing: 

55 

i) a film forming polymer including at least one reactive functionality, 

ii) a partially butylated imino-functional hielamine crosslinker and 

iii) at least one blocked isocyanate crosslinking agent, 



6 



EP 0 708 159 A2 



B. curing the film of the one component composition on the substrate by heating the film-coated substrate to a 
temperature of between about 135**C and about 155*C, to produce a cured coating. ' 

10. The process of claim 9, wherein step A comprises applying a coating including isocyanate crosslinking agent 
selected from the group consisting of blocked trifunctional aliphatic isocyanurates. blocked isocyanurates of aliphatic 
diisocyanates. biurets of these isocyanates and mixtures thereof. 

1 1 . The process of claim 9, wherein step A comprises applying a coating including isocyanate crosslinker selected from 
the group consisting of blocked isocyanurates of tsophorone dilsocyanate, blocked isocyanurates of hexamethylene 
dilsocyanate and derivatives thereof, biurets of blocked isocyanurates of isophorone dilsocyanate and biurets of 
blocked isocyanurates of hexamethylene dilsocyanate and mixtures thereof. 

12. The process of claim 9, wherein step A comprises applying a coating including a film forming polymer which is 
selected from the group consisting of acrylic polymer, polyurethane polymer, polyester polymer, polyamide polymer 
and mixtures thereof. 

13. The process of claim 9. wherein step A comprises applying a coating including a film forming polymer having a 
reactive polymer functionality, wherein the reactive polymer functionality is selected from the group consisting of 
hydroxyl functionality, amine functionality, epoxy functionality, carboxylic acid functionality and anhydride function- 
ality 

14. The process of claim 9, wherein the step A comprises applying a coating including a film forming polymer, wherein 
the film forming polymer is an acrylic polymer. 

15. The process of claim 9, wherein step A comprises applying a coating including melamine crosslinking agent present 
in an amount between 1 0.0% and 25,0% by weight, and isocyanate crosslinking agent present in an amount between 
1 5.0% and 35.0% by weight, based on total coating composition weight. 

16. A process for coating a substrate by forming a color-plus-clear composite coating, said process comprising 

A. applying at least one pigmented coating to a substrate surface: 

8. applying at least one substantially transparent coating over the pigmented coating layer, wherein the sub- 
stantially transparent coating is a one component coating comprising 

i) a film forming polymer including at least one reactive functionality. 

ii) a partially butylated imino-functional melamine crosslinker and 

iii) at least one blocked isocyanate crosslinking agent. 

B. curing the substantially transparent coating, either simultaneously with or subsequent to the pigmented coat- 
ing layer, by heating to a temperature of between about 135**C and about ISS^'C. to produce a cured coating. 

17. A substrate comprising a coated article coated according to the process defined in claim 9. 
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